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(54) NONAQUEOUS SECONDARY BATTERY AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous secondary battery which hardly makes an organic solvent 
flow out from a battery container even when the battery is broken, which has high safety, less deterioration in 
performance caused by charging/discharging cycles by using a gelled nonaqueous electrolyte. v 
SOLUTION: For example, ethylene carbonate is used as a solvent, vinylene carbonate and azobis isobutyronitrile 
are dissolved in ethylene carbonate, the solution obtained is impregnated in a positive material, a negative material, 
and a separator under reduced pressure, and block polymerization is conducted in a nitrogen atmosphere at 60° C 
for 20 hours. In this process, gel containing ethylene carbonate is filled in micropores of the both electrodes and 
the separator. Then, they are immersed in a solution prepared by dissolving LiPF6 in ethylene carbonate to diffuse 
the gel, and thereby, the gel containing electrolyte is filled between electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A nonaqueous rechargeable battery characterized by using a gel nonaqueous electolyte. 

[Claim 2] A cell by which a gel nonaqueous electolyte contains a polymerization object of a monomer in claim 1 . 

[Claim 3] A lithium ion battery whose nonaqueous electolyte is an inflammable organic solvent in claim 1 or claim 2. 

[Claim 4] A manufacturing method of a nonaqueous rechargeable battery characterized by making this gel after 

making a monomer solution with a nonaqueous electolyte liquefied to at least one or this electrolytic solution, and 

compatibility of positive-electrode material, negative-electrode material, and a separator sink in. 

[Claim 5] A manufacturing method made to gel by making a nonaqueous electolyte containing a monomer sink in in 

claim 4, and making a polymerization reaction perform the back. 

[Claim 6] A manufacturing method of a lithium ion battery whose nonaqueous electolyte is an inflammable organic 
solvent in claim 4 or claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the lithium ion battery using the 
new electrolytic solution excellent in safety and endurance, and its manufacturing method about a nonaqueous 
rechargeable battery and its manufacturing method. 
[0002] 

[Description of the Prior Art] Since the energy density is high, it is briskly used as a power supply of a portable 
electronic device, and as for the nonaqueous rechargeable battery, for example, a lithium ion battery, development is 
furthered also as a power supply further for electric vehicles. By this kind of cell, using the carbon with which 
INTAKARESHON of a lithium happens to a negative electrode, the separator of the shape of a porous film is 
inserted into a positive electrode in the meantime using the multiple oxide of oxides, such as Co, nickel, and Mn, and 
a lithium, and it has composition dipped in the ethylene carbonate which is an organic solvent about these three 
persons into the electrolytic solution which melted the LiPF6 grade which is an electrolyte. However, this cell used 
the inflammable organic solvent as an electrolytic solvent, when a cell was damaged or there was a seal by being 
imperfect, this organic solvent flowed out out of the container, and it ignited, and it had the defect with the danger 
of becoming a fire. 

[0003] Moreover, in connection with the charge and discharge of a cell, there was a problem on which an opening is 
generated among two poles, or positive-electrode material and negative-electrode material produce blinding of a 
separator with a volume change in a lifting and this slightly, and the capacity and internal resistance of a cell 
deteriorate. 
[0004] 

[Problem(s) to be Solved by the Invention] In view of this trouble, this invention aims at offering a nonaqueous 
rechargeable battery with little [ a possibility that an organic solvent will flow out out of a container is small, 
therefore safety is high and ] deterioration accompanying charge and discharge, even when a cell is damaged. 
[0005] 

[Means for Solving the Problem] This invention is the manufacturing method of a nonaqueous rechargeable battery 
which makes this gel, after making a monomer solution with the electrolytic solution liquefied to at least one or this 
electrolytic solution, and compatibility of a nonaqueous rechargeable battery which used a gel nonaqueous electolyte 
and positive-electrode material, negative-electrode material, and a separator sink in. In order to make a nonaqueous 
electolyte gel, dissolve vinylene cull BONATO and azobisisobutyronitril by using ethylene carbonate as a solvent, 
this is made to decompress and sink into positive-electrode material, negative-electrode material, and a laminate of 
a separator, and 60-degreeC and a 20-hour bulk polymerization reaction are made to perform in nitrogen-gas- 
atmosphere mind. It generates so that gel containing ethylene carbonate may be filled up into a detailed hole of two 
poles and a separator by this. Then, gel filled up with between two poles including an electrolyte will be obtained by 
making it dipped and spread in an ethylene carbonate solution which melted LiPF6 of an electrolyte. Moreover, a 
monomer and a polymerization initiator may be made to dissolve and react to a nonaqueous solvent which dissolved 
an electrolyte beforehand. 
[0006] 

[Effect of the Invention] Since according to the cell of this invention, and its manufacturing method a passage clear 
from the above explanation the electrolytic solution does not have a fluidity when a cell can is damaged, a 
nonaqueous rechargeable battery with little [ the danger of the fire accompanying the outflow of the electrolytic 
solution is small, and ] deterioration accompanying charge and discharge is obtained. 
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